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MICROWAVE AlVIPLIFIER 





(57) A microwave amplifier (10) of the present in- 
vention contains sucli an arrangement that both an in- 
ductor (12) and a resistor (13) are loaded in a parallel 
manner between a source electrode of a field-effect 
transistor (11) and the ground. Since the inductor (12) 
has a stray capacitance component (B), the inductor 
(12) is resonated at a resonant frequency "fO". However, 
since the source electrode of the field-effect transistor 
(11) is grounded via a resistor (13) connected in parallel 
to the inductor (12), even when the inductor (12) is 
opened due to a resonant operation, the field-effect tran- 
sistor (11) is operated under normal condition. As a re- 
sult, the operation of the microwave amplifier (1 0) is sta- 
bilized. 




^ 10: MICROWAVE AMPLIFIER 

< 11: PET 

_ 12: INDUCTOR 

13: RESISTOR 
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Description 
TECHNICAL FIELD 

[0001] The present Invention Is related to a micro- 
wave amplifier arranged by employing a field-effect tran- 
sistor. 

BACKGROUND OF THE INVENTION 

[0002] In general, a conventional microwave amplifier 
is known from, for example, Japanese Patent Laid-open 
No. 285811/1986. This first prior art will how be ex- 
plained with reference to Fig. 21. 
[0003] In this drawing, reference numeral 110 shows 
a microwave amplifier; reference numeral 111 indicates 
a field-effect transistor (will be referred to as an "FET"); 
reference numeral 1 1 2 represents a resistor; and refer- 
ence numeral 113 shows a connection conductor for 
connecting the FET 111 to the ground plane. This con- 
nection conductor 1 1 3 functions as a tip shortcircuit stub 
which contains an inductance component In a high fre- 
quency field. Also, reference numeral 114 represents a 
tip open stub, the length of which is equal to a 1/4 wave- 
length at an operating frequency of the circuit. Specifi- 
cally, the 1 /4 wavclcnghth means a 1 /4 of a wavelength . 
The wavelength corresponds to the operating frequency 
of the circuit. 

[0004] As indicated in Fig. 22, since the connection 
conductor 1 1 3 owns the inductance component "A", the 
FET 111 can be grounded by employing only the con- 
nection conductor 113 at a low frequency under which 
the inductance component "A" is negligible. However, 
the inductance component "A" is not negligible in a high 
frequency, and thus, a gain of the FET 111 is deteriorat- 
ed. As a consequence, it is possible to avoid such a gain 
deterioration of the FET 111 by employing the tip open 
stub 114 so as to ground the FET 111 in the high fre- 
quency sense. Also, at this stage, in order to suppress 
unwanted oscillation of the FET 111 , the resistor 112 is 
connected. 

[0005] Next, a description will now be made of a sec- 
ond prior art with reference to Fig. 23. Fig. 23 is the di- 
agram for representing the low noise amplifier described 
in "HEIVIT DIRECT COOLING TYPE LOW NOISE AM- 
PLIFIER", SHINGAKU GIHO MW 92-149, Japanese 
Electronic Infomiation Communication Institute. In this 
drawing, reference numeral 120 indicates a low noise 
amplifier; reference numeral 121 represents an FET; 
and reference numeral 1 22 shows an inductor. A source 
electrode of the FET 121 is grounded via the inductor 
122. As a result, the input impedance for minimizing 
noise of the FET 121 can be located in the vicinity of the 
impedance for minimizing the reflection, and also both 
the noise figure and the reflection coefficient on the input 
side can be improved at the same time. 
[0006] On the other hand, any of the above-described 
prior art owns the below-mentioned problems. First, the 
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microwave amplifier 110 corresponding to the first prior 
art owns such a problem that unnecessary electric pow- 
er is consumed by the resistor 112 connected to the 
source electrode of the FET 111, and thus, the output 

5 power characteristic would be deteriorated. Also, as 
shown in Fig. 24, the low noise amplifier 120 corre- 
sponding to the second prior art owns such a problem 
that since the inductor 1 22 connected to the source elec- 
trode of the FET 121 owns the stray capacitance "B", 

10 this inductor is resonated at a predetermined frequency, 
and thus, operation would become unstable. 
[0007] The present invention has an object to solve 
these problems. 

15 DISCLOSURE OF THE INVENTION 

[0008] A microwave amplifier, according to the 
present invention, is featured by such a microwave am- 
plifier arranged by employing a field-effect transistor, 
20 wherein: both an inductor and a resistor are loaded in a 
parallel manner between a source electrode of the field- 
effect transistor and the ground. 
[0009] Also, a microwave amplifier, according to the 
present invention, is featured by such a microwave am- 
25 piifier arranged by employing a field-effect transistor, 
wherein: a first inductor and a stabilizing circuit are load- 
ed in a parallel manner between a source electrode of 
said field-effect transistor and the ground; and the sta- 
bilizing circuit is equipped with a second inductor and a 
30 resistor series-connected to the second inductor, the 
second inductor is resonated at a frequency different 
from another frequency at which the first inductor is res- 
onated by a stray capacitance component. 
[0010] Further, a microwave amplifier, according to 
35 the present invention, is featured by such a microwave 
amplifier arranged by employing a field-effect transistor, 
wherein: a first inductor and a stabilizing circuit are load- 
ed In a parallel manner between a source electrode of 
the field-effect transistor and the ground; the stabilizing 
40 circuit is equipped with a resonant unit in which a second 
inductor is parallel-connected to a capacitor, and a re- 
sistorseries-connected to the resonant unit; and the res- 
onant unit is resonated at a frequency different from an- 
other frequency at which the first inductor is resonated 
45 by a stray capacitance component. 

[0011] Also, a microwave amplifier, according to the 
present invention, is featured by such a microwave am- 
plifier arranged by employing a field-effect transistor, 
wherein: a first inductor and a stabilizing circuit are load- 
so ed In a parallel manner between a source electrode of 
the field-effect transistor and the ground; the stabilizing 
circuit is equipped with a resonant unit in which a second 
inductor is series-connected to a capacitor, and a resis- 
tor series-connected to the resonant unit; and the reso- 
55 nant unit is resonated at a frequency different from an- 
other frequency at which the first inductor is resonated 
by a stray capacitance component. 
[0012] Further, a microwave amplifier, according to 
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the present invention, is featured by such a microwave 
amplifier arranged by employing a field-effect transistor, 
wherein: an inductor and a stabilizing circuit are loaded 
in a parallel manner between a source electrode of the 
field-effect transistor and the ground; the stabilizing cir- 
cuit is equipped with a short stub and a resistor series- 
connected to the short stub; and a length of the short 
stub is equal to a 1/2 wavelength at a frequency where 
the inductor is resonated by a stray capacitance com- 
ponent. 

[0013] Further, a microwave amplifier, according to 
the present invention, is featured by such a microwave 
amplifier arranged by employing a field-effect transistor, 
wherein; an inductor and a stabilizing circuit are loaded 
in a parallel manner between a source electrode of the 
field-effect transistor and the ground; and the stabilizing 
circuit Is equipped with ashort stub and a reslstorseries- 
connected to the short stub; and a length of the short 
stub Is equal to a 1 M wavelength at a frequency different 
from such a frequency that the inductor is resonated by 
a stray capacitance component. 
[0014] Also, a microwave amplifier, according to the 
present invention, is featured by such a microwave am- 
piifier arranged by employing a field-effect transistor, 
comprising: an inductor loaded between a source eiec- 
trode of the ficld-cffcct transistor and the ground; a re- 
sistor, one end of which is connected to the electrode; 
and an open stub connected to the other end of the re- 
sistor, the length of which Is equal to a 1/2 wavelength 
at a f req uency where the Inductor Is resonated by a stray 
capacitance component. 

[0015] Further, a microwave amplifier, according to 
the present invention, is featured by such a microwave 
amplifier arranged by employing a field-effect transistor, 
comprising: an inductor loaded between a source elec- 
trode of the field-effect transistor and the ground; a re- 
sistor, one end of which is connected to the eiectrode; 
and an open stub connected to the other end of the re- 
sistor, the length of which is equal to a 1/4 wavelength 
at a frequency different from such a frequency that the 
inductor is resonated by a stray capacitance compo- 
nent. 

[0016] Also, a microwave amplifier, according to the 
present invention, is featured by such a microwave am- 
plifier arranged by employing a field-effect transistor, 
comprising: an inductor loaded between a source elec- 
trode of the field-effect transistor and the ground; a re- 
sistor connected between a drain electrode of the field- 
effect transistor and an output terminal; and a bias circuit 
connected between the drain electrode of the field-effect 
transistor and the ground. 

[0017] in this case, the bias circuit is preferably 
equipped with an RF choke inductor, and a bypass ca- 
pacitor series-connected to the RF choke inductor. 
[0018] Further, a microwave amplifier, according to 
the present invention, is featured by such a microwave 
amplifier arranged by employing a field-effect transistor, 
comprising: an inductor loaded between a source elec- 
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trode of the field-effect transistor and the ground; a re- 
sistor connected between a gate electrode of the field- 
effect transistor and an input terminal; and a bias circuit 
connected between the input terminal and the ground. 
5 [0019] In this case, the bias circuit is equipped with 
an RF choke Inductor, and a bypass capacitor series- 
connected to the RF choke Inductor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

[0020] 

Fig. 1 is a'circuit diagram for representing a micro- 
wave amplifier according to an embodiment mode 

15 1. 

Fig. 2 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
1. 

Fig. 3 Is a circuit diagram for showing a microwave 
20 amplifier according to an embodiment mode 2. 

Fig. 4 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
2. 

Fig. 5 is a circuit diagram for indicating a microwave 
25 amplifier according to an embodiment mode 3. 

Fig. 6 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
3. 

Fig. 7 is a circuit diagram for showing a microwave 
30 amplifier according to an embodiment mode 4. 

Fig. 8 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
4. 

Fig. 9 is a circuit diagram for indicating a microwave 
35 amplifier according to an embodiment mode 5. 

Fig. 1 0 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
5. 

Fig. 11 is a circuit diagram for showing a microwave 
40 amplifier according to an embodiment mode 6. 

Fig. 12 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
6. 

Fig. 13 is a circuit diagram for indicating a micro- 
45 wave amplifier according to an embodiment mode 
7. 

Fig. 14 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
7. 

50 Fig. 15isacircuitdiagramforshowingamicrowave 
amplifier according to an embodiment mode 8. 
Fig. 16 is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
8. 

55 Fig. 1 7 is a circuit diagram for indicating a micro- 
wave amplifier according to an embodiment mode 
9. 

Fig. 1 8 is an equivalent circuit diagram of the micro- 
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wave amplifier according to the embodiment mode 
9. 

Fig. 1 9 is a circuit diagram forshowing a microwave 
amplifier according to an embodiment mode 10. 
Fig. 20 Is an equivalent circuit diagram of the micro- 
wave amplifier according to the embodiment mode 
10. 

Fig. 21 Is the circuit diagram for indicating the mi- 
crowave amplifier according to the first prior art. 
Fig. 22 is the equivalent circuit diagram of the mi- 
crowave amplifier according to the first prior art. 
Fig. 23 is the circuit diagram for indicating the low 
noise amplifier according to the second prior art. 
Fig. 24 is the equivalent circuit diagram of the low 
noise amplifier according to the second prior art. 

BEST IVIODE FOR CARRYING OUT THE INVENTION 

[0021] Referring now to the accompanying drawings, 
an embodiment mode of the present Invention will be 
described. 

EMBODIMENT MODE 1 

[0022] Fig. 1 is a circuit diagram for showing a micro- 
wave amplifier according to an embodiment mode 1 
[0023] in this drawing, reference numeral 1 0 indicates 
a source grounded type microwave amplifier; reference 
numeral 11 shows an FET; reference numeral 12 repre- 
sents an Inductor loaded between a source electrode of 
the FET 11 and the ground; and reference numeral 13 
Indicates a resistor loaded between the source elec- 
trode of the FET 1 1 and the ground and also connected 
in parallei to the inductor 12. 

[0024] Next, operations will now be explained. A sig- 
nal applied to the source electrode is amplified by the 
FET 1 1 , and then the ampiified signal is derived from a 
drain electrode of the FET 11. Since the inductor 12 is 
loaded between the source electrode of the FET 11 and 
the ground, an input impedance capable of minimizing 
noise of the FET 11 can be located In the vicinity of an 
Impedance capable of minimizing a reflection of the FET 
1 1 , and both a noise characteristic and a reflection char- 
acteristic can be Improved at the same time. 
[0025] Also, since the inductor 1 2 is formed on either 
a semiconductor chip or a semiconductor substrate, as 
shown in Fig. 2, the inductor 12 contains astray capac- 
itance component B. As a resuit, the inductor 12 is 
brought into such a conduction that this inductor 12 is 
parallel-connected to a capacitor, so that a paraliel res- 
onant circuit 14 is constituted. Then, the inductor 12 is 
resonated at the frequency of "fO" by this stray capaci- 
tance component B, and thus, the parallel resonant cir- 
cuit 1 4 Is brought Into an open state. However, since the 
Inductor 12 is loaded in parallel to the resistor 13, the 
source electrode of the FET 11 can be grounded via the 
resistor 13, and unwanted oscillation of the FET 11 in 
the frequency range of the frequency "fO" may be sup- 



pressed. As a result, the operation of the microwave am- 
plifier 10 at the resonant frequency "fO" may be stabi- 
lized. 

[0026] It should be understood that the FET 11 , the 
5 Inductor 12, and the resistor 1 3 may be formed on a sin- 
gle semiconductor substrate, or may be separately 
formed on independent semiconductor chips. Alterna- 
tively, a partially selected eiement of these FET 11 , in- 
ductor 12, and resistor 13 may be formed on asemlcon- 
'0 ductor chip, and other elements may be formed on a 
semiconductor substrate. 

EMBODIMENT MODE 2 

J5 [0027] Next, a microwave amplifier according to an 
embodiment mode 2 will now be explained with refer- 
ence to Fig. 3. In this drawing, reference numeral 20 
shows a source grounded type microwave amplifier; ref- 
erence numeral 21 Indicates an FET; reference numeral 

20 22 represents an Inductor (first Inductor) loaded be- 
tween a source electrode of the FET 21 and the ground; 
and reference numeral 23 indicates a stabilizing circuit 
loaded between the source electrode of the FET 21 and 
the ground and also loaded in parallei to the inductor22. 

25 In this case, the stabiiizing circuit 23 is equipped with a 
resistor 24 whose one end is connected to the source 
electrode of the FET 21 , and another inductor (second 
inductor) 25 connected in series to the other end of the 
resistor 24. 

30 [0028] Next, operations will now be explained. A sig- 
nal applied to the source electrode .Is amplified by the 
FET 21 , and then the amplified signal Is derived from a 
drain electrode of the FET 21 . Since the inductor 22 is 
loaded between the source electrode of the FET 21 and 

35 the ground, an input impedance capable of minimizing 
noise of the FET 21 can be located in the vicinity of an 
impedance capable of minimizing a reflection of the FET 
21 , and both a noise characteristic and a reflection char- 
acteristic can be improved at the same time. 

40 [0029] Also, sincethe inductors 22 and 25 are formed 
on either a semiconductor chip or a semiconductor sub- 
strate, as shown In Fig. 4, the inductor 22 contains a 
stray capacitance component B, and the inductor 25 
owns a stray capacitance component 0 (stray capaci- 

^ tances of B and C are different from each other). As a 
consequence, the inductors 22 and 25 are brought into 
such a condition that these inductors are connected in 
parallel to the capacitors, so that a parallei resonant cir- 
cuit 26 resonated at a frequency "fO" is arranged by the 

50 inductor 22 and the stray capacitance component B. Al- 
so, another parallel resonant circuit 27 resonated at a 
frequency "fc" (namely, operating frequency of circuit) 
different from the frequency "fO" is arranged by the in- 
ductor 25 and the stray capacitance component C. 

55 [0030] As a consequence. In such a case that the mi- 
crowave amplifier 20 Is used at the frequency "fc", the 
inductor 22 is operated under nonnal condition without 
being resonated. On the other hand, sincethe inductor 
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25 is resonated at the frequency "fc", the parallel reso- 
nant circuit 27 constructed of the inductor 25 and the 
stray capacitance component C is brought into an open 
state. 

[0031] Therefore, the following equivalent circuit may 
be constructed. That is, only the inductor 22 is connect- 
ed to the source electrode of the FET 21 . 
[0032] As a result, at the frequency "fc", the noise 
matching impedance can be located in the vicinity of the 
reflection matching impedance by way of the inductor 
22, and also both the noise characteristic and the reflec- 
tion characteristic can be. improved at the same time 
Also, in this case, since no current will flow through the 
resistor 24, the power consumption can be suppressed 
and the output power characteristic can be improved. 
[0033] Next, in the case that the microwave amplifier 
20 is used at the frequency "fO", the inductor 22 is res- 
onated by the stray capacitance component B, and the 
parallel resonant circuit 26 constructed of the inductor 
22 and the stray capacitance component B is brought 
into an open state. On the other hand, the inductor 25 
is operated normaily at the frequency "fO" without being 
resonated, As a consequence, the following equivaient 
circuit may be constructed. That is, oniy the resistor 24 
and the inductor 25 are connected to the source elec- 
trode of the FET 21 . 

[0034] As a result, at the frequency "fO", the source 
electrode of the FET21 can be grounded viathe resistor 
24, and unwanted oscillation of the FET 21 may be sup- 
pressed. As a result, the operation of the microwave am- 
plifier 20 at the resonant frequency "fO" may be stabi- 
lized. 

[0035] It should be understood that the FET 21 , the 

inductors 22 and 25, and the resistor 24 may be fonned 
on a single semiconductor substrate, or may be sepa- 
rately formed on independent semiconductor chips. Al- 
ternatively a partialiy selected element of these FET21 , 
inductors 22 and 25, and resistor 24 may be formed on 
a semiconductor chip, and other elements may be 
formed on a semiconductor substrate. 

EIVIB0DIMENTM0DE3 

[0036] Next, a microwave amplifier according to an 
embodiment mode 3 will now be explained with refer- 
ence to Fig. 5. In this drawing, reference numeral 30 

shows a source grounded type microwave amplifier; ref- 
erence numeral 31 indicates an FET; reference numeral 
32 represents an inductor (first inductor) loaded be- 
tween a source electrode of the FET 31 and the ground; 
and reference numeral 33 indicates a stabilizing circuit 
loaded between the source electrode of the FET 31 and 
the ground and also loaded in parallei to the inductor 32. 
In this case, the stabiiizing circuit 33 is equipped with a 
resonant unit 36, and a resistor 37. The resonant unit 
36 is equipped with an inductor (second inductor) 34 and 
a capacitor 35 connected in parallel to each other. This 
resistor 37 is connected in series with the resonant cir- 



cuit 36. 

[0037] Next, operations will now be explained. A sig- 
nal applied to the source electrode is amplified by the 
FET 31 , and then the amplified signal is derived from a 
5 drain electrode of the FET 31 . Since the Inductor 32 Is 
loaded between the source electrode of the FET 31 and 
the ground, an input impedance capable of minimizing 
noise of the FET 31 can be located in the vicinity of an 
impedance capable of minimizing a reflection of the FET 
10 31 , and both a noise characteristic and a reflection char- 
acteristic can be improved at the same time. 
[0038] Also, since the inductors 32 and 34 are formed 
on either a semiconductor chip or a semiconductor sub- 
strate, as shown in Fig. 6, the inductors 32 and 34 own 
IS stray capacitance components B, respectively. As a 
consequence, the inductors 33 and 34 are brought into 
such a condition that these inductors are connected in 
parallel to the capacitors, so that a parallel resonant cir- 
cuit 38 resonated at a frequency "fO" is arranged by the 
20 inductor 32 and the stray capacitance component B. Al- 
so, another parallel resonant circuit 39 resonated at a 
frequency "fc" (namely, operating frequency of circuit) 
different from the frequency "fO" is arranged by the in- 
ductor 34, the stray capacitance component B and ca- 
25 pacitor35. 

[0039] As a consequence, in such a case that the mi- 
crowave amplifier 30 is used at the frequency "fc", the 
inductor 32 is operated under normal condition without 
being resonated. On the other hand, the parallel reso- 
30 nant circuit 39 constructed of the inductor 34, the stray 
capacitance component B and capacltor35 is resonated 
at the frequency "fc", and is brought Into an open state. 
Therefore, the following equivalent circuit may be con- 
structed. That is, only the inductor 32 is connected to 
35 the source electrode of the FET 31 . 

[0040] As a result, at the frequency "fc", the noise 
matching impedance can be located in the vicinity of the 
reflection matching impedance by way of the inductor 
32, and also both the noise characteristic and the refiec- 
40 tlon characteristic can be improved at the same time, 
Also, in this case, since no current will flow through the 
resistor 37, the power consumption can be suppressed 
and the output power characteristic can be improved. 
[0041] Next, in the case that the microwave amplifier 
45 30 is used at the frequency "fO", the inductor 32 is res- 
onated by the stray capacitance component B, and the 
parallel resonant circuit 38 constructed of the inductor 
32 and the stray capacitance component B is brought 
into an open state. On the other hand, the inductor 34 
50 is operated under normal condition without being reso- 
nated at the frequency "fO". As a consequence, the fol- 
lowing equivalent circuit may be constructed. That is, 
only the resistor 37 and the resonant unit 36 are con- 
nected to the source electrode of the FET 31 . 
55 [0042] As a result, at the frequency "fD", the source 
electrode of the FET 31 can be grou nded via the resistor 
37, and unwanted oscillation of the FET 31 may be sup- 
pressed. As a result, the operation of the microwave am- 
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plifier 30 at the resonant frequency "fO" may be stabi- 
lized. 

[0043] It should be noted that In this embodiment 
mode, since the capacitor 35 Is added In parallel to the 
Inductor 34, the resonant frequency of the parallel res- 
onant circuit 39 Is adjusted to become "fc". As a result, 
the inductor 34 may be manufactured in such a manner 
that this inductor 34 owns the same stray capacitance 
component B as that of the inductor 32, and the manu- 
facturing step can become simple. 
[0044] It should be also understood that the FET 31 , 
the inductors 32 and 34, capacitor 35, and the resistor 
37 may be formed on a single semiconductor substrate, 
or may be separately fomied on Independent semicon- 
ductor chips. Alternatively, a partially selected element 
of these FET 31 , Inductors 32 and 34, capacitor 35, and 
resistor 37 may be formed on a semiconductor chip, and 
other elements may be formed on a semiconductor sub- 
strate. 

Ei\/IB0DIIVIENTI\/0DE4 

[0045] Next, a microwave amplifier according to an 
embodiment mode 4 will now be explained with refer- 
ence to Fig. 7. In this drawing, reference numeral 40 
shows a source grounded type microwave amplifier; ref- 
erence numeral 41 indicates an FET; reference numeral 
42 represents an Inductor (first Inductor) loaded be- 
tween a source electrode of the FET 41 and the ground; 
and reference numeral 43 Indicates a stabilizing circuit 
loaded between the source electrode of the FET 41 and 
the ground and also loaded in parallel to the inductor 42. 
In this case, the stabilizing circuit 43 Is equipped with a 
resonant unit 46, and a resistor 47. The resonant unit 
46 is equipped with an inductor (second inductor) 44 and 
a capacitor 45 connected in series to each other. This 
resistor 47 Is connected in series with the resonant cir- 
cuit 46. 

[0046] Next, operations will now be explained. A sig- 
nal applied to the source electrode is amplified by the 
FET 41 , and then the amplified signal Is derived from a 
drain electrode of the FET 41 . Since the inductor 42 is 
loaded between the source electrode of the FET 41 and 
the ground, an Input Impedance capable of minimizing 
noise of the FET 41 can be located In the vicinity of an 
Impedance capable of minimizing a reflection of the FET 
41 , and both a noise characteristic and a reflection char- 
acteristic can be improved at the same time. 
[0047] Also, since the inductors 42 and 44 are formed 
on either a semiconductor chip or a semiconductor sub- 
strate, as shown in Fig. 8, the inductor 42 contains a 
stray capacitance component B, and the Inductor 44 
owns a stray capacitance component C. As a conse- 
quence, the Inductors 42 and 44 are brought Into such 
a condition that these inductors are connected In parallel 
to the capacitors, so that a parallel resonant circuit 48 
resonated at a frequency "fO" Is arranged by the Inductor 
42'and the stray capacitance component B. Also, a se- 
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ries resonant circuit 49 resonated at the frequency "fO" 
Is arranged by the inductor 44, the capacitor 45, and the 
stray capacitance component C. 
[0048] As a consequence, In such a case that the ml- 

5 crowave amplifier 40 Is used at frequencies other than 
the frequency "fD", the inductors 42 and 44 are operated 
under normal condition without being resonated. As a 
result, at the frequencies other than the frequency "fO", 
the noise matching impedance can be located in the vi- 

10 cinity of the reflection matching impedance by way of 
the inductor 42, and also both the noise characteristic 
and the reflection characteristic can be Improved at the 
same time. 

[0049] Next, In the case that the microwave amplifier 
15 40 is used at the frequency "fO", the Inductor 42 Is res- 
onated by the stray capacitance component B, and the 
parallel resonant circuit 48 constructed of the Inductor 
42 and the stray capacitance component B Is brought 
Into an open state. On the other hand, the series reso- 
20 nant circuit 49 constructed of the Inductor 44, the stray 
capacitance component C, and the capacitor 45 is res- 
onated at the frequency "fO" to be shortcircuited. As a 
consequence, the following equivalent circuit may be 
constructed. That is, only the resistor 47 is connected 
25 to the source electrode of the FET 41 . 

[0050] As a result, at the frequency "fO", the source 
electrode of the FET 41 can be grou nded via the resistor 
47, and unwanted oscillation of the FET 41 may be sup- 
pressed. As a result, the operation of the microwave am- 
30 pllfler 40 at the resonant frequency "fO" may be stabi- 
lized. 

[0051] It should be understood that the FET 41 , the 
Inductors 42 and 44, the capacitor 45, and the resistor 
47 may be formed on a single semiconductor substrate, 
35 or may be separately formed on independent semicon- 
ductor chips. Alternatively, a partially selected element 
of these FET 41 , inductors 42 and 44, the capacitor 45, 
and resistor 47 may befomied on a semiconductor chip, 
and other elements may be fomied on a semiconductor 
40 substrate. 

EMBODIMENT MODES 

[0052] Next, a microwave amplifier according to an 
45 embodiment mode 5 will now be explained with refer- 
ence to Fig. 9. In this drawing, reference numeral 50 
shows a source grounded type microwave amplifier; ref- 
erence numeral 51 indicates an FET; reference numeral 
52 represents an inductor loaded between a source 
50 electrode of the FET 51 and the ground; and reference 
numeral 53 indicates a stabilizing circuit loaded be- 
tween the source electrode of the FET 51 and the 
ground and also loaded In parallel to the inductor 52. In 
this case, the stabilizing circuit 53 Is equipped with a 
55 resistor 54 whose one end Is connected to the source 
electrode of the FET 51 , and a short stub 55 connected 
In series to the other end of the resistor 54. 
[0053] Next, operations will now be explained. A sig- 
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nal applied to the source electrode is amplified by the 
FET 51 , and then the amplified signal is derived from a 
drain electrode of the FET 51 . Since the inductor 52 is 
loaded between the source electrode of the FET 51 and 
the ground, an Input Impedance capable of minimizing 
noise of the FET 51 can be located in the vicinity of an 
impedance capable of minimizing a reflection of the FET 
51 , and both a noise characteristic and a reflection char- 
acteristic can be improved at the same time. 
[0054] Also, since the inductor 52 is formed on either 
a semiconductor chip or a semiconductor substrate, as 
shown in Fig. 10, the inductor 52 contains a stray ca- 
pacitance component B. As a consequence, the induc- 
tor 52 is brought into such a condition that this inductor 
is connected in parallel to thecapacitor, so that a parallel 
resonant circuit 56 resonated at a frequency "fO" is ar- 
ranged by the inductor 52 and the stray capacitance 
component B. On the other hand, the short stub 55 is 
adjusted in such a manner that the length of this short 
stub 55 is equal to a 1/2 wavelength at the frequency 
"fO". 

[0055] As a consequence, in such a case that the mi- 
crowave amplifier 50 is used at the frequency "fc" (op- 
erating frequency of circuit), the inductor 52 is operated 
under normal condition without being resonated. 
[0056] Then, attho frequency "fc", the noise matching 
impedance can be located in the vicinity of the reflection 
matching impedance by way of the inductor 52, and also 
both the noise characteristic and the reflection charac- 
teristic can be improved at the same time. Also, in this 
case, since the short stub 55 becomes a high imped- 
ance, the power consumption caused by the resistor 54 
can be suppressed and the output power characteristic 
can be improved. 

[0057] Next, in the case that the microwave amplifier 
50 is used at the frequency "fO", the inductor 52 is res- 
onated by the stray capacitance component B, and the 
parallel resonant circuit 56 constructed of the inductor 
52 and the stray capacitance component B is brought 
into an open state. On the other hand, the short stub 55 
is shortcircuited at the frequency "fO". As a conse- 
quence, the following equivalent circuit may be con- 
structed. That is, only the resistor 54 is connected to the 
source electrode of the FET 51 . 
[0058] As a result, at the frequency "fO", the source 
electrode of the FET51 can be grounded viathe resistor 
54, and unwanted oscillation of the FET 51 may be sup- 
pressed. As a result, the operation of the microwave am- 
plifier 50 at the resonant frequency "fO" may be stabi- 
lized. 

[0059] It should be understood that the FET 51 , the 
inductor 52, the short stub 55, and the resistor 54 may 
be formed on a single semiconductor substrate, or may 
be separately formed on independent semiconductor 
chips. Alternatively, a partially selected element of these 
FET 51 , inductor 52, short stub 55, and resistor 54 may 
be formed on a semiconductorchip, and other elements 
may be formed on a semiconductor substrate. 
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EMBODIMENT MODE 6 

[0060] Next, a microwave amplifier according to an 
embodiment mode 6 will now be explained with refer- 

5 ence to Fig. 11 . In this drawing, reference numeral 60 
shows a source grounded type microwave amplifier; ref- 
erence numeral 61 indicates an FET; reference numeral 
62 represents an inductor loaded between a source 
electrode of the FET 61 and the ground; and reference 

10 numeral 63 indicates a stabilizing circuit loaded be- 
tween the source electrode of the FET 61 and the 
ground and also loaded in parallel to the inductor 62. In 
this case, the stabilizing circuit 63 is equipped with a 
resistor 64 whose one end is connected to the source 

»5 electrode of the FET 61 , and a short stub 65 connected 
in series to the other end of the resistor 64. 
[0061] Next, operations will now be explained. A sig- 
nal applied to the source electrode is amplified by the 
FET 61 , and then the amplified signal is derived from a 

20 drain electrode of the FET 61 . Since the inductor 62 is 
loaded between the source electrode of the FET 61 and 
the ground, an input impedance capable of minimizing 
noise of the FET 61 can be located in the vicinity of an 
Impedance capable of minimizing a reflection of the FET 

25 61 , and both a noise characteristic and a reflection char- 
acteristic can be improved at the same time. 
[0062] Also, since the inductor 62 is formed on either 
a semiconductor chip or a semiconductor substrate, as 
shown in Fig. 12, the inductor 62 contains a stray ca- 

30 pacitance component B. As a consequence, the induc- 
tor 62 is brought into such a condition that this inductor 
is connected in parallel to the capacitors so that a par- 
allel resonant circuit 66 resonated at a frequency "fO" is 
arranged by the inductor 62 and the stray capacitance 

35 component B. On the other hand, the short stub 65 Is 
adjusted in such a manner that the length of the short 
stub 65 is equal to a 1/4 wavelength at the frequency 
"fc" (operating frequency of circuit). As a result, the short 
stub 65 is brought into an open state of the frequency 

40 "fc". 

[0063] As a consequence, in such a case that the mi- 
crowave amplifier 60 is used at the frequency "fc", the 
inductor 62 is operated under nonnal condition without 
being resonated. 

45 [0064] Then, atthefrequency"fc",thenoisematching 
impedance can be located in the vicinity of the reflection 
matching impedance byway of the lnductor62, and also 
both the noise characteristic and the reflection charac- 
teristic can be improved at the same time. Also, in this 

50 case, since the short stub 65 is opened, no current will 
flow through the resistor 64. Accordingly, the power con- 
sumption can be suppressed and the output power char- 
acteristic can be improved. 

[0065] Next, in the case that the microwave amplifier 
55 60 Is used at the frequency "fO", the inductor 62 is res- 
onated by the stray capacitance component B, and the 
parallel resonant circuit 66 constructed of the inductor 
62 and the stray capacitance component B is brought 
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into an open state. As a consequence, the following 
equivalent circuit may be constructed. Tliat is, only the 
resistor 64 is connected to the source electrode of the 
FET 61 . 

[0066] As a result, at the frequency "fO", the source 
electrode of the FET 61 can be grounded via the resistor 
64, and unwanted oscillation of the FET 61 may be sup- 
pressed. As a result, the operation of the microwave am- 
plifier 60 at the resonant frequency "fO" may be stabi- 
lized. 

[0067] It should be understood that the FET 61 , the 
inductor 62, the resistor 64, and the short stub 65 may 
be formed on a single semiconductor substrate, or may 
be separately formed on independent semiconductor 
chips. Alternatively, a partially selected element of these 
FET 61 , Inductor 62, resistor 64, and short stub 65 may 
be formed on a semlconductorchip, and other elements 
may be formed on a semiconductor substrate. 

EMBODIMENT MODE 7 

[0068] Next, a microwave amplifier according to an 
embodiment mode 7 will now be explained with refer- 
ence to Fig. 13. In this drawing, reference numeral 70 
shows a source grounded type microwave amplifier; ref- 
erence numeral 71 indicates an FET; reference numeral 
72 represents an inductor loaded between a source 
electrode of the FET 71 and the ground; and reference 
numeral 73 shows a resistor whose one end Is connect- 
ed to the source electrode of the FET 71 , and reference 
numeral 74 is an open stub connected In series to the 
other end of the resistor 73. 

[0069] Next, operations will now be explained. A sig- 
nal applied to the source electrode is amplified by the 
FET 71 , and then the amplified signal is derived from a 
drain electrode of the FET 71 . Since the inductor 72 is 
loaded between the source electrode of the FET 71 and 
the ground, an input impedance capable of minimizing 
noise of the FET 71 can be located in the vicinity of an 
impedance capable of minimizing a reflection of the FET 
71 , and both a noise characteristic and a reflection char- 
acteristic can be improved at the same time. 
[0070] Also, since the Inductor 72 is formed on either 
a semiconductor chip or a semiconductor substrate, as 
shown in Fig. 14, the inductor 72 contains a stray ca- 
pacitance component B. As a consequence, the induc- 
tor 72 is brought into such a condition that this inductor 
is connected in parallel to thecapacitor, so that a parallel 
resonant circuit 75 resonated at a frequency "fO" is ar- 
ranged by the inductor 72 and the stray capacitance 
component B. On the other hand, the open stub 74 is 
adjusted in such a manner that the length of the open 
stub 74 is equal to a 1/2 wavelength at the frequency 
"fc" (operatingfrequency of circuit). As a result, the open 
stub 74 Is brought into an open state at the frequency 
"fc". 

[0071] As a consequence, in such a case that the mi- 
crowave amplifier 70 is used at the frequency "fc", the 
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Inductor 72 is operated under normal condition without 
being resonated. 

[0072] Then, atthefrequency"fc",thenoisematchlng 
Impedance can be located In the vicinity of the reflection 

5 matching Impedance by way of the inductor72, and also 
both the noise characteristic and the reflection charac- 
teristic can be Improved at the same time. Also, In this 
case, since the open stub 74 is opened, no current will 
flow through the resistor 73. As a result, the power con- 

10 sumption can besuppressed and the output power char- 
acteristic can be improved. 

[0073] Next, in the case that the microwave amplifier 
70 is used at the frequency "fO", the inductor 72 is res- 
onated by the stray capacitance component B, and the 

IS parallel resonant circuit 75 constructed of the Inductor 
72 and the stray capacitance component B Is brought 
Into an open state. As a consequence, the following 
equivalent circuit may be constructed. That Is, only the 
resistor 74 Is connected to the source electrode of the 

20 FET 71 . 

[0074] As a result, at the frequency "fO", the source 
electrode of the FET 71 can be grou nded via the resistor 
74. As a result, the operation of the microwave amplifier 
70 at the resonant frequency "fO" may be stabilized. 

25 [0075] It should be understood that the FET 71 , the 
inductor 72, the resistor 73, and the open stub 74 may 
be formed on a single semiconductor substrate, or may 
be separately formed on independent semiconductor 
chips. Alternatively, a partially selected element of these 

30 FET 71 , Inductor 72, resistor 73, and open stub 74 may 
be formed on a semiconductor chip, and other elements 
may be formed on a semiconductor substrate. 

EMBODIMENT MODES 

35 

[0076] Next, a microwave amplifier according to an 
embodiment mode 8 will now be explained with refer- 
ence to Fig. 15. In this drawing, reference numeral 80 
shows a source grounded type microwave amplifier; ref- 
40 erence numeral 81 indicates an FET; reference numeral 
82 represents an Inductor loaded between a source 
electrode of the FET 81 and the ground; and reference 
numeral 83 Indicates a resistor whose one end is con- 
nected to the source electrode of the FET 81 , and ref- 
45 erence numeral 84 is an open stub connected in series 
to the other end of the resistor 83. 
[0077] Next, operations will now be explained. A sig- 
nal applied to the source electrode Is amplified by the 
FET 81 , and then the amplified signal is derived from a 
50 drain electrode of the FET 81 . Since the inductor 82 is 
loaded between the source electrode of the FET 81 and 
the ground, an input impedance capable of minimizing 
noise of the FET 81 can be located in the vicinity of an 
Impedance capable of minimizing a reflection of the FET 
55 81 , and both a noise characteristic and a reflection char- 
acteristic can be Improved at the same time. 
[0078] Also, since the inductor 82 is formed on either 
a semiconductor chip or a semiconductor substrate, as 
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shown in Fig. 16, the inductor 82 contains a stray ca- 
pacitance component B. As a consequence, the induc- 
tor 82 is brought into such a condition that this inductor 
is connected in parallel to the capacitor, so that a parallel 
resonant circuit 85 resonated at a frequency "fO" Is ar- 
ranged by the Inductor 82 and the stray capacitance 
component B. On the other hand, the open stub 84 is 
adjusted in such a manner that the length of this open 
stub 84 Is equal to a 1/4 wavelength at the frequency 
"fO". Therefore, the open stub 84 is shortcircuited at the 
frequency "fO". 

[0079] As a consequence, in such a case that the mi- 
crowave amplifier 80 is used at a frequency "fc" (oper- 
ating frequency of circuit), the inductor 82 is operated 
under normal condition without being resonated. 
[0080] Then, atthe frequency "fc", the noise matching 
Impedance can be located In the vicinity of the reflection 
matching impedance by way of the Inductor 82, and also 
both the noise characteristic and the reflection charac- 
teristic can be improved at the same time. Also, In this 
case, since the open stub 84 becomes a high Imped- 
ance, the power consumption caused by the resistor 83 
can be suppressed and the output power characteristic 
can be improved. 

[0081] Next, in the case that the microwave amplifier 
80 is used at the frequency "fO", the inductor 82 is res- 
onated by the stray capacitance component B, and the 
parallel resonant circuit 85 constructed of the inductor 
82 and the stray capacitance component B Is brought 
Into an open state. On the other hand, the open stub 84 
is shortcircuited at the frequency "fO". As a conse- 
quence, the following equivalent circuit may be con- 
structed. That is, only the resistor 83 is connected to the 
source electrode of the FET 81 , 
[0082] As a result, at the frequency "fO", the source 
electrode of the FET 81 can be grounded via the resistor 
83, and unwanted oscillation of the FET 81 may be sup- 
pressed. As a result, the operation of the microwave am- 
plifier 80 at the resonant frequency "fO" may be stabi- 
lized. 

[0083] It should be understood that the FET 81 , the 
Inductor 82, the resistor 83, and the open stub 84 may 
be formed on a single semiconductor substrate, or may 
be separately formed on Independent semiconductor 
chips. Alternatively, a partially selected element of these 
FET 81 , inductor 82, the resistor 83, and open stub 84 
may be formed on a semiconductor chip, and other el- 
ements may be formed on a semiconductor substrate. 

EMBODIMENT MODE 9 

[0084] Next, a microwave amplifier according to an 
embodiment mode 9 will now be explained with refer- 
ence to Fig. 17. In this drawing, reference numeral 90 
shows a source grounded type microwave amplifier; ref- 
erence numeral 91 Indicates an FET; reference numeral 
92 represents an inductor loaded between a source 
electrode of the FET 91 and the ground; reference nu- 
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meral 93 indicates a resistor connected between a drain 
electrode of the FET 91 and an output terminal; and ref- 
erence numeral 94 represents a bias circuit connected 
between the drain electrode of the FET 91 and the 

5 ground. In this case, the bias circuit 94 Is equipped with 
an RF choke Inductor 95, a bypass capacitor 96, and a 
bias temnlnal 97. One end of the RF choke Inductor 95 
is connected to the drain electrode of the FET 91 . One 
end of the bypass capacitor 96 is connected to the RF 

10 choke inductor 95, and the other end thereof is ground- 
ed. The bias terminal 97 is connected between the RF 
choke inductor 95 and the bypass capacitor 96. 
[0085] Next, operations will now be explained. A sig- 
nal applied to the source electrode is amplified by the 

J5 FET 91 , and then the amplified signal is derived from a 
drain electrode of the FET 91 . Since the inductor 92 is 
loaded between the source electrode of the FET 91 and 
the ground, an Input Impedance capable of minimizing 
noise of the FET 91 can be located In the vicinity of an 

20 Impedance capable of minimizing a reflection of the FET 
91 , and both a noise characteristic and a reflection char- 
acteristic can be improved at the same time. 
[0086] Also, since the inductor 92 is formed on either 
a semiconductor chip or a semiconductor substrate, as 

35 shown in Fig. 1 8, the inductor 92 contain a stray capac- 
itance component B. As a consequence, the inductor 92 
is brought into such a condition that this inductor is con- 
nected in parallel to the capacitors, so that a parallel res- 
onant circuit 98 resonated at a frequency "fO" is ar- 

30 ranged by the Inductor 92 and the stray capacitance 
component B. 

[0087] As a consequence. In such a case that the mi- 
crowave amplifier 90 is used at a frequency "fO", the in- 
ductor 92 is resonated at the frequency "fO" by the stray 

35 capacitance component B, the parallel resonant circuit 
98 constructed of the inductor 92 and the stray capaci- 
tance component B is brought into an open state. How- 
ever, since the resistor 93 is series-connected to the 
drain electrode of the FET 91 and the bias voltage is 

40 applied to the drain electrode of the FET 91 from the 
bias circuit 94, even when the parallel resonant circuit 
98 Is opened, the operation of the microwave amplifier 
90 may be stabilized. Also, since no resistor Is connect- 
ed to the source electrode of the FET 91 , an occurrence 

45 of noise caused by the resistor connected to the source 
electrode can be suppressed. 

[0088] Also, since the resistor 93 is series-connected 
to the drain electrode of the FET 91 , the operation of the 
microwave amplifier 90 may be stabilized overthe entire 
50 frequency range without any frequency selection. As a 
consequence, the microwave amplifier 90 may become 
such a low noise amplifier operable under stable condi- 
tion, while the noise characteristic Is substantially not 
deteriorated. 

55 

EMBODIMENT MODE 10 

[0089] Next, a microwave amplifier according to an 
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embodiment mode 10 will now be explained with refer- 
ence to Fig. 19. In this drawing, reference numeral 100 
shows a source grounded type microwave amplifier; ref- 
erence numeral 1 01 indicates an FET; reference numer- 
al 1 02 represents an Inductor loaded between a source 
electrode of the FET 1 01 and the ground; reference nu- 
meral 1 03 Indicates a resistor connected to a gate elec- 
trode of the FET 101 and an input terminal; and refer- 
ence numeral 104 represents a bias circuit connected 
between the input terminal and the ground. In this case, 
the bias circuit 104 is equipped with an RF choke induc- 
tor 1 05, a bypass capacitor 1 06, and a bias terminal 1 07. 
One end of the RF choke coil 105 is connected to the 
input terminal. One end of the bypass capacitor 1 06 is 
connected to the RF choke inductor 105, and the other 
end thereof Is grounded. The bias terminal 107 Is con- 
nected between the RF choke Inductor 105 and the by- 
pass capacitor 106. 

[0090] Next, operations will now be explained. A sig- 
nal applied to the source electrode Is amplified by the 
FET 1 01 , and then the amplified signal is derived from 
a drain electrode of the FET 1 01 . Since the inductor 1 02 
is loaded between the source electrode of the FET 1 01 
and the ground, an input impedance capable of minimiz- 
ing noise of the FET 101 can be located in the vicinity 
of an impedance capable of minimizing a reflection of 
the FET 1 01 , and both a noise characteristic and a re- 
flection characteristic can be Improved at the same time. 
[0091] Also, since the Inductor 102 Is fomned on either 
a semiconductor chip or a semiconductor substrate, as 
shown in Fig. 18, the inductor 102 contains a stray ca- 
pacitance component B. As a consequence, the induc- 
tor 1 02 is brought into such a condition that this inductor 
Is connected in parallel to thecapacitor, so that a parallel 
resonant circuit 1 08 resonated at a frequency "fO" is ar- 
ranged by the inductor 102 and the stray capacitance 
component B. 

[0092] As a consequence, in such a case that the mi- 
crowave amplifier 100 is used at a frequency "fO", the 
inductor 1 02 is resonated by the stray capacitance com- 
ponent "B", the parallel resonant circuit 1 08 constructed 
of the Inductor 1 02 and the stray capacitance compo- 
nent B is brought into an open state. However, since the 
resistor 1 03 Is series-connected to the gate electrode of 
the FET 101 and the bias voltage is applied to the gate 
electrode of the FET 1 01 from the bias circuit 1 04, even 
when the parallel resonant circuit 1 08 is opened, the op- 
eration of the microwave amplifier 100 may be stabi- 
lized. Also, since no resistor is connected to the source 
electrode of the FET 101, an occurrence of noise 
caused by the resistor connected to the source elec- 
trode can be suppressed. 

[0093] Also, since the resistor 1 03 is series-connect- 
ed to the drain electrode of the FET 1 01 , the operation 
of the microwave amplifier 100 may be stabilized over 
the entire frequency range without any frequency selec- 
tion. As a consequence, the microwave amplifier 100 
may become such a low noise amplifier operable under 
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stable condition, while the noise characteristic Is sub- 
stantially not deteriorated. 

Industrial Feasibility 

5 

[0094] As previously described, the microwave ampli- 
fier according to the present Invention may be usefully 
used as a microwave amplifier employed in a fixed sta- 
tion of a communication apparatus, or in a portable ter- 
10 minal. In particular, this microwave amplifier is suitable 
for a receiving amplifier which requires a stable charac- 
teristic under low noise. 



15 Claims 

1. A microwave amplifier arranged by employing a 
field-effect transistor, wherein: 

both an Inductor and a resistor are loaded In 
20 a parallel manner between a source electrode of 
said field-effect transistor and the ground. 

2. A microwave amplifier arranged by employing a 
field-effect transistor, wherein: 

a first inductor and a stabilizing circuit arc load- 
ed in a parallel manner between a source elec- 
trode of said field-effect transistor and the 
ground; and 

30 said stabilizing circuit Is equipped with a sec- 

ond inductor and a resistor series-connected to 
said second inductor, said second Inductor Is 
resonated at a frequency different from another 
frequency at which said first inductor is rese- 
ts nated by a stray capacitance component. 

3. A microwave amplifier arranged by employing a 
field-effect transistor, wherein: 

40 a first inductor and a stabilizing circuit are load- 

ed in a parallel manner between a source elec- 
trode of said field-effect transistor and the 
ground; 

said stabilizing circuit is equipped with a rese- 
t's nant unit in which a second inductor is parallel- 
connected to a capacitor, and a resistor series- 
connected to said resonant unit; and 
said resonant unit is resonated at a frequency 
different from another frequency at which said 
50 first inductor is resonated by a stray capaci- 
tance component. 

4. A microwave amplifier arranged by employing a 
field-effect transistor, wherein: 

55 

a first inductor and a stabilizing circuit are load- 
ed in a parallel manner between a source elec- 
trode of said field-effect transistor and the 
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ground; 

said stabilizing circuit is equipped with a reso- 
nant unit in which a second inductor is series- 
connected to a capacitor, and a resistor series- 
connected to said resonant unit; and 
said resonant unit Is resonated at a frequency 
different from another frequency at which said 
first inductor is resonated by a stray capaci- 
tance component. 

5. A microwave amplifier arranged by employing a 
field-effect transistor, wherein: 

an inductor and a stabilizing circuit are loaded 
in a parallel manner between a source elec- 
trode of said field-effect transistor and the 
ground; 

said stabilizing circuit is equipped with a short 
stub and a resistor series-connected to said 
short stub; and a length of said short stub Is 
equal to a 1/2 wavelength at a frequency where 
said inductor is resonated by a stray capaci- 
tance component. 

6. A microwave amplifier arranged by employing a 
field-effect transistor, wherein: 

an inductor and a stabilizing circuit are loaded 
in a parallel manner between a source elec- 
trode of said field-effect transistor and the 
ground; and 

said stabilizing circuit is equipped with a short 
stub and a resistor series-connected to said 
short stub; and a length of said short stub Is 
equal to a 1/4 wavelength at a frequency differ- 
ent from such a frequency that said inductor Is 
resonated by a stray capacitance component. 

7. A microwave amplifier arranged by employing a 
field-effect transistor, comprising: 

an inductor loaded between a source electrode 
of said field-effect transistor and the ground; 
a resistor, one end of which is connected to said 
source electrode; and 

an open stub connected to the other end of said 
resistor, the length of which is equal to a 1/2 
wavelength at a frequency where said inductor 
is resonated by a stray capacitance compo- 
nent. 

8. A microwave amplifier arranged by employing a 
field-effect transistor, comprising: 

an inductor loaded between a source electrode 
of said field-effect transistor and the ground; 
a resistor, one end of which is connected to said 
source electrode; and 



an open stub connected to the other end of said 
resistor, the length of which is equal to a 1/4 
wavelength at a frequency different from such 
a frequency that said inductor Is resonated by 
5 a stray capacitance component. 

9. A microwave amplifier arranged by employing a 
field-effect transistor, comprising: 

10 an inductor loaded between a source electrode 

of said field-effect transistor and the ground; 
a resistor connected between a drain electrode 
of said fleid-effect transistor and an output ter- 
minal; and 

IS a bias circuit connected between the drain elec- 

trode of said field-effect transistor and the 
ground. 

10. A microwave amplifier as claimed in Claim 9where- 
20 In: 

said bias circuit is equipped with an RFchol<e 
Inductor, and a bypass capacitor series-connected 
to said RF choice inductor. 

25 11. A microwave amplifier arranged by employing a 
field-effect transistor, comprising: 

an inductor loaded between a source electrode 
of said field-effect transistor and the ground; 
a resistor connected between a gate electrode 
of said field-effect transistor and an input termi- 
nal; and 

a bias circuit connected between the input ter- 
minal and the ground. 

12. A microwave amplifier as claimed In Claim 11 
wherein: 

said bias circuit Is equipped with an RFchol<e 
inductor, and a bypass capacitor series-connected 
to said RF choke inductor. 
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FIG. 9 
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FIG.11 
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